A 63-year-old woman underwent a nephrectomy on the right side for renal cancer. Postoperatively she developed abdominal and lower back pain, which was treated with an injection of analgesics in an epidural catheter. The following morning it was discovered that the patient had cold legs with pallor and no palpable femoral pulse. Rigor mortis and livor mortis were diagnosed in both legs, even though the patient was still alive and awake. Doppler ultrasound examination revealed the absence of blood flow in the lower part of the abdominal aorta and distally. A cross disciplinary conference including specialists in urology, orthopaedics, vascular surgery, anaesthesiology, internal medicine, and intensive care concluded that no lifesaving treatment was possible, and the patient died the following day. A forensic autopsy revealed severe atherosclerosis with thrombosis and dissection of the abdominal aorta. This case clearly demonstrates that a vascular emergency should be considered when patients complain about pain in the lower back, abdomen or limbs. Clinicians should be especially aware of symptoms of tissue death that can be masked by epidural analgesia.
INTRODUCTION
Acute total occlusion of the infrarenal abdominal aorta is rare and usually described in case reports [1] [2] [3] [4] [5] [6] [7] . While rare, the severity of the situation is monumental, with mortality rates as high as 60-100 % [5, [8] [9] [10] [11] [12] [13] .
We present a case of acute total occlusion of the infrarenal abdominal aorta with a fatal outcome following nephrectomy.
CASE
A 63-year-old woman was admitted for elective right-sided nephrectomy, due to biopsy-proven renal cell carcinoma. The primary operation, performed several years earlier, was performed by laparoscopy without complications.
Her hereditary risk factors included a father who died of a cardiac attack and a sister and daughter diagnosed with coagulation defects. The patient had no history of thromboembolic episodes or cardiovascular disorders and did not receive medical treatment on a daily basis. It is explicitly stated in the hospital record that a pulse was bilaterally palpable in the dorsal foot artery.
Five thousand international units of dalterapin (Fragmin® Pfizer, New
York, USA, a low molecular weight heparin) was administered as preoperative thrombosis prophylaxis. During surgery, bleeding from a minor arterial vessel could not be stopped, and the laparoscopic procedure was
converted to an open procedure. After conversion, the bleeding artery was identified, and haemostasis was obtained. The right kidney was removed, and minor haemorrhages in the surrounding tissue were treated by the placement of haemostatic absorbable gauze (Surgicel®, Ethicon, Somerville, New Jersey, USA). The attending surgeon described the operation as "generally uncomplicated" in the hospital record.
The anaesthesia was uneventful with the exception of moderate hypertension at the end of the surgical procedure treated with bolus injections of fentanyl. During the post-operative recovery, the patient experienced abdominal and lower back pain. Following medical examination, the pain was thought to be related to the surgical procedure and an anaesthesiologist inserted a thoracic epidural catheter without complications. A bolus injection of 3 ml bupivacaine (Marcaine®, AstraZeneca, London, United Kingdom) 5 mg/ml was followed by continuous infusion of bupivacaine (Marcaine®) 2.5 mg/ml. Intravenous analgesics were administered several times during the following hours due to recurrent abdominal pain, and the epidural catheter was retracted a few centimetres to provide better analgesia for the incision.
In the evening, the patient developed moderate hypotension. The administration of intravenous fluids and the continuous infusion of the α 1 -receptor agonist phenylephrine hydrochloride (Metaoxedrin®, Amgros, Copenhagen, Denmark) ensured circulatory stability, and the rest of the night was uneventful.
The following morning, a nurse discovered that the patient's legs were cold and pale and the femoral pulse was absent bilaterally. The attending consultant anaesthesiologist recognized rigor mortis and livor mortis in both legs, which was confirmed by repeat examination by other senior physicians.
Bedside Doppler ultrasound examination by a radiologist revealed the total absence of distal blood flow and in the lower part of the abdominal aorta. 
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At this point, the patient was aware and orientated in person, place and time, without pain and was circulatory stable.
A cross-disciplinary conference including specialists in urology, orthopaedics, vascular surgery, anaesthesiology, internal medicine, and intensive care concluded that no life-saving treatment was available. After receiving palliative care, the patient passed away the following morning.
The forensic autopsy revealed that the abdominal aorta was blocked four centimetres below the origin of the renal arteries by a four centimetrelong thrombus. Further, the infrarenal abdominal aorta was dissected from just below the origin of the renal arteries continuing bilaterally through the common iliac arteries and both external iliac arteries. Severe atherosclerosis was present throughout all the above-mentioned arteries ( Figure 1 ).
An examination of the intestine showed a 12 cm-long subperitoneal diffuse haemorrhage anal to the ileocaecal fold, continuing approximately five to six centimetres into the mesentery; in connection to this, a small artery was closed with a ligation clip. In addition, all internal organs supplied from the inferior mesenteric artery were normal. Other findings were ligation clips on the left renal vessels and the left ureter and haemostatic absorbable gauze (Surgicel®).
The conclusion of the forensic autopsy was that the patient suffered from severe, asymptomatic and undiagnosed atherosclerosis and that the occlusion, as well as the dissection, was believed to be a complication of the overall manipulation of internal organs during the surgery. Thus, the manner of death was natural.
DISCUSSION
This case is unique, due to the extensive presence of rigor mortis and livor mortis in a person who was still alive.
The patient was examined by specialists in surgery, vascular surgery, orthopaedic surgery, urology and internal medicine. The diagnosis was made clinically and confirmed by colour-Doppler sonography, and intervention was not possible due to the presence of rigor mortis and livor mortis in the legs.
Acute total occlusion of the infrarenal abdominal aorta may immediately result in global ischaemia in the lowermost part of the body, a range of internal organs and both lower extremities, such as the common iliac arteries, and most probably, the inferior mesenteric artery will lose blood supply. Thus, organs such as the descending colon, the sigmoid colon, the rectum, the urinary bladder, the uterus and the ovaries or internal genitals, the gluteal muscles and both legs are endangered, although the collateral arterial blood supply from the superior mesenteric artery usually spares some parts of the organs [14] . 
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Major risk factors for acute aortic occlusion are coronary and peripheral vascular disease [3, 5, 14] , none of which were diagnosed in this patient.
Diagnosis
Classically, limb ischaemia is diagnosed by the "The Five P"-rule: pain, pallor, paralysis, paraesthesia, and pulselessness distal to the occlusion [15] . [15] .
Progress of ischaemia is classified in
Treatment
Attempts at revascularization will most often lead to a fatal outcome [15] . This is due to the reperfusion syndrome: acute global ischaemia immediately initiates a wide range of unfavourable reactions in the tissue affected as anaerobic metabolism takes over [16, 17] . A review of the reperfusion syndrome is not within the scope of this paper, but among the consequences of reperfusion are a global inflammatory response, pulmonary, renal, myocardial or hepatic failure and cardiac arrest due to flooding of the healthy part of the body with acidified blood with extreme concentrations of potassium (hyperkalaemia), lactic acid dehydrogenase, creatinine phosphokinase and myoglobin along with newly formed clots in the venous system of the ischaemic limb [18] [19] [20] .
The presence of rigor mortis and livor mortis in a living person is quite spectacular in itself and to our knowledge is not sufficiently described in the literature. Heller et al. described the case of a hypothermic woman who apparently featured rigor mortis in the left arm and livor mortis in both the left arm and the left leg [21] . When found, respiration was insufficient and extreme bradycardia was present. However, as both phenomena disappeared upon warming and breathing and circulation were restored, the diagnosis couldn't have been rigor mortis and livor mortis. This highlights the fact that rigor mortis should be diagnosed with extreme caution in cases of hypothermia as it may be in fact "cold rigor". Chakravarthy reported a case of rigor mortis in a patient suffering from several severe circulatory diseases and insufficient peripheral circulation who developed severe circulatory complications during extensive cardiac surgery [22] . While deeply unconscious, the patient developed rigor mortis in all extremities and irreversible cardiac arrest.
Both cases [21, 22] differ significantly from this case because our patient was awake and orientated when rigor mortis and livor mortis were diagnosed and widespread in both lower extremities. To our knowledge, the closest case described in the literature was presented by Triantafyllopoulos et al. who described a 56-year old man who developed flaccid paraplegia and livor mortis of both the lower extremities [20] . Thrombectomy and revascularization were performed, but the patient died within ten hours due to reperfusion syndrome. However, the lower limbs were found with flaccid paralysis, not regular rigor mortis.
The patients undergoing laparoscopic nephrectomy are handled in an accelerated manner/fast track and they do not routinely receive an epidural catheter because it is unnecessary. In the present case, due to the conversion and pain, it was decided to offer a thoracic epidural analgesia, which is widely used to provide adequate per-and post-operative analgesia for major abdominal surgery [23] . The insertion of an epidural catheter and the following continuous infusion of a local anaesthetic in this patient was according to the departmental standards as well as in concordance with international recommendations [23] . Further, pharmacological antithrombotic treatment is contraindicated for the six hours following the insertion of the epidural catheter.
In our case, diagnosis was delayed as three out of the five items 
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